ABSTRACT
INTRODUCTION
Overweight and obesity prevalence across the globe (1) has witnessed a rising trend in the recent years, so that is almost possible to define it as a global pandemic (2) , whereas its link to various diseases (3) puts it in the focus of public health debates (4) . Overweight and obesity epidemic is equally found in developed and developing countries (5) , and it is rapidly growing in the Third World Countries (6) . It is recorded in all age groups including children, adolescents (4) , and university students (7, 8) .
Late adolescence and early adulthood period has been reported as indicative in relation to weight changes and adoption of poor dietary and exercise patterns (9) ; numerous studies from US have confirmed that freshman years among university students are critical in weight gain and behavioral patterns that may contribute to overweight and obesity (10) (11) (12) . Weight gain in freshman college students and perceived health among European undergraduate has proven to follow the same pattern, but with a more pronounced perception of overweight and obesity among female students (8) , even within other age groups (13, 14) (gender-sensitive dimorphism). However, a study carried out at the University of Banja Luka reported high prevalence of overweight and obesity 24.80%, but with different results in comparison to other European countries, where male students were recorded to be more overweight/obese (17) . Analyses of overweight and obesity prevalence conducted in the region of Southeastern Europe have come up with similar results (18) (19) (20) .
World Health Organization defines overweight and obesity as abnormal or excessive fat accumulation that may impair health (21) . This is not to suggest that there is a single individual according to whose body measures we can compare overweigh/obesity values, but the point is that the fundamental cause of obesity and overweight is an energy imbalance between calories consumed and calories expended (22) . Dysfunction of feedback mechanism of satiety, hyperinsulinemia, insulin resistance and genetic predisposition, are seen as one the main causes of overweight and obesity (23) . Some authors even define this term as obesogenic environment -an environment that promotes weight gain and offers a wide array of foods loaded with fat and sugar -nutrition known to have a jeopardizing effect on human metabolism (24) . On the other hand, there are authors who link overweight and obesity with socioeconomic status of an individual, sedentary (urban) lifestyle, size of family, physical inactivity, educational status, cultural factors and bad eating habits (25) .
Freshman adaptation to university life is highly demanding for young adults (26, 27) , so if they fail to adequately adapt to this new environment, the poor dietary patterns and weight gain are likely to ensue (27) . The reason probably lies in the fact that students experience certain number of transitional challenges when they transfer from secondary school to college environment, all of which may perpetuate in poor dietary and exercise patterns (28) . Physical activity and proper eating habits are seen as key factors in the prevention of overweight-related diseases (29) , whereas sedentary lifestyle and excessive calorie intake are labeled as two factors which contribute most to overweight and obesity. Changes in physical activity (30) during early college years (young adulthood) may contribute to overweight and obesity, as this is when adolescents change their behavioral and dietary patters (31) . Moreover, academic burden students experience on the daily basis is discouraging with regard to adoption of healthy eating and exercise habits (32) . Changes in weight, composition and shape of body are reported to be significant and incremental, and they may result in rather unfavorable lifelong health issues (33, 34) .
Prevalence of underweight, alongside with overweight and obesity, has been reported in university students from the region of Murcia (35) . Olearo et al. (36) claim that 12.5% of university students are underweight, while a study carried out by Pelzner et al. (7), as well as other similar researches (37) , found underweight prevalence more common among female students. Raseta et al. (17) , and other authors from our region (18) (19) (20) , came up with similar findings. This is to say that the issue of underweight should receive an adequate attention as well (38) . 
MATERIALS AND METHODS
This study was conducted as the cross-sectional one, with 210 participants from the University of Banja Luka -the mean age 21.94 ± 2.73 years. Out of the total number of participating students, 30 per year of study (firstand third-year students) were from the Faculty of Physical Education and Sport [FPES] , and the Faculty of Economics [FE] -total of 120 students; and 90 were students from the Faculty of Medicine [FM] -30 students per year of study (first, third, fifth). Male to female ratio was imbalanced (107 male or 50.95%, and 103 female or 49.05%) due to the general gender structure at the Faculty of Physical Education and Sport, and Faculty of Economics. Students were recruited on a voluntary basis, and an informed consent from the students was obtained prior to their participation. This study was carried out in accordance with the highest ethical principles set out in the Declaration of Helsinki (DoH), and it was compliant with the similar legislation concerning human experimentation in Bosnia and Herzegovina.
Anthropometric measurements were performed in accordance with the recommendations from the International Biological Program (IBP) and World Health Orga-nization (WHO). The measurements were performed at the Institute of Sport of the Faculty of Physical Education and Sport, during the months of May and June 2015. The students were measured according to the following parameters: Body Mass (measured in kilograms using medical weighing scales having precision of 0.1 kg), Body Height (the height was taken barefoot in centimeters by using the Martin anthropometer, and it was recorded with the precision of 0.1 cm), Waist Circumference (measured at the midpoint between the lowest point of the rib cage and the highest point of femoral crest of the pelvic bone), Hip Circumference (measured at the widest point while being at level with the trochanter), Biceps Skinfold (measured on the anterior side of the middle of forearm just above m. biceps), Triceps Skinfold (measured on the dorsal side of the middle of forearm just above m. biceps), Subscapular Skinfold (measured below the lower edge of the scapula), and Suprailiac Skinfold (measured 1 cm above and 2 cm medially from anterior superior iliac spine (ASIS) -spina iliaca anterior superior). Circumferences were recorded by using measuring tape having precision of 0.1 cm, while skinfold measurements were obtained using a John Bull Calipers with 0.2 mm precision and standard pressure of 0.01 Pa on 1 mm 2 of skin. According to WHO's overweight and obesity factsheet (39) , BMI values were determined as follows: ≤18. As an index of weight-for-height, BMI has been regarded as simple but at the same time the method with serious limitations (43) when it comes to body composition analysis within an entire population. BMI and BF% tend to be misinterpreted, particularly when observed across different age groups. BMI is comprised of both fat and muscle mass, so it sometimes can be misleading in terms of evaluating somebody's overweight and obesity status, especially in people with normal or relatively low values of BF% (44) -professional athletes for example (18) . Although BMI values in middle-aged people (45) can be relevant, in younger population, however, BMI is seen as the least reliable predictor of overweight and obesity. Though it has been used much less than BMI, WHR provides more accurate results with respect to body composition (45) .
In order to track down the history of dietary habits in university students, we designed FFQ instrument (46) , with an intention to account for how often and how much certain amount of food was consumed during the reference period (47) . Calibration was performed by factor analysis (Brattlett Test of Sphericity was significant at p ˂ 0.01, and Kaiser-Meyer-Olkin Measure of Sampling Adequacy showed that indicators of sampling adequacy were higher than 0.40 -KMO = 0.68), and the number of extracted factors was seven, out of which six had Cronbach's Alpha quotient at above 0.50: (a) intake of food of animal origin (α = 0.72); (b) consumption of white bread (α = 0.92); (c) consumption of healthy food (α = 0.63); (d) intake of unhealthy food (α = 0.63); (e) intake of carbohydrates (α = 0.43); (f ) consumption of milk and dairy products (α = 0.71); (g) consumption of fruits and vegetables (α = 0.77). The respondents were asked to provide answers on a Likert-type scale ranging from 1 to 9: 1 = never, 2 = once a month, 3 = twice a month; 4 = once a week; 5 = twice a week; 6 = 3-4 times a week; 7 = 5−6 times a week; 8 = once a day; and 9 = twice a day. One of the items relating to the intake of food of animal origin read: How often do you eat meat? The following items exemplify the nature of the other remaining factors: consumption of healthy food -How often do you eat fish?; intake of unhealthy food -How often do you eat sweets?; consumption of milk and dairy products -How often do you eat dairy products?; etc.
The data were coded and entered into a database. We used simple descriptive statistics to provide basic information about the overall characteristics of the sample -Onetailed Bivariate Correlation, factor analysis with Varimax rotation (characteristic values over 1.00), Chronbach's Alpha quotient, and multiple regression analysis. Statistical analyses were carried out with IBM SPSS Statistics 21.0.
RESULTS
The overall view on the obtained results points to the following means of the observed parameters: male students -WHR (M = 0.84, SD = 0. Regression analysis for BMI is not here provided due to the fact that triangular matrix of partial correlations shows that BMI only correlates with one out of seven factors, namely intake of unhealthy food, at p ˂ 0.05 level.
Diagrams of dispersion of residues indicate that there is a clear dependence between residues and predicted values for all three dependent variables, which is consistent with the linearity assumption ( Figure 3 ).
DISCUSSION
Raseta et al. (17) showed that, according to WHR, 98.10% of male and 87.90% of female students fell within limits marked as excellent and good. Only 1.90% of male students had average (within borderlines) results, while female students fared a bit worse (11.20% were average, and 1.00% were at risk of overweight). In terms of percentage distribution, BF% variable had 74.80% of male and 72.00% of female students within physiological (normal) values, 15.50% male students and 11.20% female students fell within overweight category, whereas 9.70% males and 16.80% females were underweight. The observed group of undergraduate students recorded no cases of obesity. Percentage distribution of BMI variable classified 70.90% students within normal values, 22.40% overweight, 2.40% obesity, and 4.30% underweight. Raseta et al. (17) appear to have substantiated the widespread claims that student population is witnessing an increase in overweight and obesity prevalence regardless of the part of the world it occurs (7), with the region of the Southeastern Europe being no exception (48) . If these results are set against similar studies from the European context (8), we cannot help but to conclude that they are inversely proportional to the results presented by our European fellow researchers. In a research that included participants from 16 European countries, female students were reported to have larger proportion in overweight and obesity category as compared to male students. Some other studies from our region (18-20, 49, 50) , as well as from other Eastern European countries (51), have confirmed the same trend of overweigh and obesity among university students. Davar (5) concludes that almost all countries are facing obesity endemic, although great variations exist between and within countries. More interestingly, underweight prevalence is on the rise among students, especially among female students (38) , which has been corroborated by the study carried out on the population of university students in Banja Luka (17) . This phenomenon might be interpreted as female students' concern about their appearance, which is hugely influenced by women celebrities. Their primary motivation to stay slim could be driven by the desire to attract the attention of the opposite sex, peer support, and increase of self-confidence (52) .
Bad eating habits, physical inactivity, and sedentary lifestyle can all predispose university students to face weight issues (13), i.e. reduced physical activity and high caloric diet are almost certain risk factors of overweight and obesity in student population (31) . As noted before, the transition between adolescence and adulthood, a common age for university attendance, is accompanied by weight gain, so it is obvious that there is a need to initiate lifestyle changing strategies at this particular period of life if we want to prevent overweight and obesity, and contribute to improve one's exercise and diet habits in the long run (53) .
Regression analysis of FFQ Instrument in third iteration extracted three factors that correlate with BF% variable with statistical significance. The first factor was labeled consumption of bread and it included two items from FFQ Instrument: (a) How often do you eat bread? -students responded 5-6 times a week, and (b) How often do you eat white bread? -students responded 3-4 times a week. The second factor, labeled as intake of carbohydrate, The obtained results clearly indicate that white bread consumption, which is associated with fast food, is strongly correlated with weight gain and occurrence of overweight and obesity. On the other hand, intake of healthy food recorded very poor results in terms of its frequency among students from the University of Banja Luka. There are numerous studies which provide plentiful evidence with regard to bad dietary habits in student population (54) . Some researchers (48, 55) from our region even go further to conclude that 60-70% of students have bad eating habits. Such dietary pattern is closely linked with weight gain in this population. Food preference and widespread availability of fast food are also contributing to negative eating environment surrounding young students (56) . Various reasons are seen to be underlying in this respect: lack of available information on healthy food choices (57) , financial side of the food issue -unhealthy food is readily available for less money than healthy food (58), students' financial status (59) , as well as exposure to high level of stress among university students, particularly before exams (60) . Some US studies have also found that reduced intake of healthy food and bread is a trade-off for increased consumption of fat-loaded food and alcohol (61) .
Two factors exhibited statistically significant correlation with variable WHR (in second iteration). The first factor was labeled as consumption of fruits and vegetables and it included two items from FFQ Instrument: How often do you eat vegetables? and How often do you eat fruits? -students came up with answers 3-4 times a week. The second factor was labeled as intake of food of animal origin and it included the following four items: (a) How often do you eat meat? students responded 3-4 times a week; for questions (b) How often do you eat red meat?; (c) How often do you eat chicken and lean meat; and (d) How often do you eat eggs? students gave the same answers -twice a week. Romaguera et al. (62) found that diet with plenty of fruits and dairy products, and little white bread, processed meat, margarine and soft drinks (non-alcoholic beverages), can prevent gain of visceral fat. Students who show tendency towards eating less of fruits and vegetables than recommended on the daily basis, are inclined to drinking alcohol, overeating fast food, and succumbing to excessive calorie intake (14) , all of which predispose them to overweight and obesity (13, 54) . The present study shows that, in comparison to other types of food, the tested students exhibited preferences towards fruits and vegetables -the similar findings have been presented by Yahia et al. (63) . Contrary to the popular belief though, some authors found no correlation between consumption of fruits and vegetables accompanied by physical activity, and prevention of overweight and obesity (64) .
BMI was correlated with only one factor, labeled as intake of unhealthy food, which included the following four items: (a) How often do you eat sweets? -twice a week was students' response, (b) Do you consume margarine or butter? -twice a month, for (c) How often do you eat delicatessen food?, and (d) How often do you eat snacks?, students responded once a week. Excessive intake of sweets among college students has been in the focus of different studies (53) ; an increased consumption of snacks before exams in student population was also recorded (48) . Increased BMI values have been reported as being in close relation to excessive sweets intake in younger population (65) . However, BMI has repeatedly been found insufficient of providing apt classification with regard to weight (nutritional) status of university students. Similar findings appear to have been substantiated by the present study as well -which provides yet another insight into the limitations of BMI's reliability (5, 17, 45) .
There are of course certain limitations to this study. First of all, classification of students into the two following categories -(a) those who continue to live at their parents' home during their studies, and (b) those who move away from their parents -would be beneficial as there are numerous researches supporting claims that students who change their permanent residence tend to be more susceptible to dietary changes (66) . Furthermore, the number of participating students and faculties is surely one of the most serious limitation. What is more, students often showed little or no motivation to participate in studies of this kind.
It is opined that further research into the issue of eating habits and their impact of body and weight status among student population, should be carried out in the form of longitudinal study with two dependent variables, namely BF% and WHR. That would also call for adjustments in FFQ Instrument, in order to eliminate drawbacks noticed during the present study. Finally, the number of participants in any future research should be increased.
CONCLUSION
The vast amount of research findings provided by this paper conclusively correlates Body Fat Percentage, Waist-to-Hip Ratio and dietary habits of the participating students. Bread consumption has been found to stand in the highest correlation to Body Fat Percentage. This implicitly assumes that the students from the University of Banja Luka tend to consume too much fast food and thus account for an increased number of student population in overweight category.
